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COMPLETION REPORT:
I ARKANSAS STATE PLANT BOARD
PESTICIDE GROUND WATER MONITORING PROJECT
PHASE VI
I T. Nichols, P. Vendrell, K. Steele1, H. D. Scott2, C. Armstrong3
I I. Summary
I During Phase VI 45 samples were drawn from forty wells in eight counties. Thirty one
.of these samples were from new wells including 15 in Clay County, 6 in Greene
County, 3 in Mississippi County, 2 in Poinsett County and 5 in Randolph county. The
I rest of the samples were resamples, including 3 in Clay County that were collected to
verify detections. This gives a total, to date, of 303 samples collected from 262 wells.
Table 1 shows a listing of all counties which have been monitored and the number of
I wells sampled in each county.
All samples collected were analyzed for 63 pesticides and nitrate-nitrogen. A listing of
I all the analytes can be found in the Quality Assurance Report (OAR) which is attached
as an appendix. The OAR also includes detection limits for all analytes as well as
quality control (QC) data and data proving initial competence.
I There were numerous pesticide detections during Phase VI, resulting mainly from
resamples of wells known to be contaminated. Table 2 lists all the pesticide detections
I for all phases of monitoring. All detections from Phase VI appear in bold type in TableI 
2.
I Three new wells, all in Clay County, were found to be contaminated with at least one
pesticide. A small amount of bromacil, 1.66 ug/L, was detected in Clay #2. The
I Arkansas State Plant Board (ASPB) laboratory could not confirm a bromacil detection
this low, but another sample of the well taken two months later again showed bromacil,
1.85 ug/L. Clay #7 was found to contain a small amount of aciflurofen, 1.70 ug/L.I Again this amount was below the ASPB detection limit but a second sample verified
aciflurofen at 0.95 ug/L. Dacthal was found in Clay #9 at 36.9 ug/L. and a second
sample showed 21.57 ug/L. However, in both cases, the ASPB laboratory found a
I trash peak eluting near where dacthal was expected, but no dacthal. As the ASPB
uses GC/MS which does not depend on elution time to identify a peak, the dacthal
detection is suspect and is not being reported.
I All the wells sampled during Phase VI which were previously known to be contaminated
again showed detectable levels of the pesticides reported before. Table 2 clearly
I illustrates the changes that have occurred in these wells over the years. From this
1 Arkansas Water Resources Center, University of Arkansas,
I 2Department of Agronomy, University of Arkansas, 3Arkansas State Plant Board.
I 1
I
""..."" , "i'"
1
1 Table 1. Areas Monitored During Phases I-VI
1 County Number of Wells Number of Samples
Ashley 16 21
1 Chicot 6 6
Drew 1 2
Mississippi 18 19
' I -Craighead 12 13
Poinsett 13 14
Woodruff 60 81
1 Pulaski 19 22
Lonoke 12 12
.Lee 11 11
1 Crittenden 1 1
Jackson 26 26
Lawrence 12 12
1 Monroe 30 34
Clay 15 18
Greene 6 6
1 Randolph -~-- -~--
.I Total 262 303
group, only Monroe #1 was found to have any additional pesticides, A new pesticide,
I barban at 7 .2~ ug/L, was detected along with aciflurofen and bentazon when the well
was sampled In June. The ASPB laboratory could not confirm the detection as it was
below detection limit. However, in this case, the well was sampled again and barban
1 was not f?~nd. Being neither confirr:ned nor verified, it. was concluded that this was a
false positive and the barban detection for Monroe #1 IS not being reported.
1 Nitrate-nitrogen was analyzed in all 45 samples collected. All but 6 of the analyses
showed detectable levels of nitrate. Only two wells, Clay #10 and Clay #14 had nitrate
concentrations above the Maximum Contaminant Level, 10 mg/L
1 II. BackgroundI
, 1 In 1990 the U. S. Environmental Protection Agency (EPA) released its first report on its
National Pesticide Survey. The report made it clear that ground water contamination
by pesticides is a wide-spread problem in the U. S. In response the EPA initiated its
I "Pesticides in Ground-Water Strategy" which included the State Management Plan
(SMP) concept (EPA, 1991). Arkansas completed its generic SMP-- The Arkansas
I Agricultural Chemical Ground-Water Management Plan--in 1992. The SMP called
I 2
I
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Table 2. Pesticide Detections during Phases I-VI.*
1 WeIIID# Date(s) Chemical Conc.
I Sampled (~g/L)
Drew #1 Apr. 22, 1993 Metolachlor 0.7
May 20, 1993 no detection
1 Miss #4 Nov. 2, 1993 Bentazon 2.5
closed
I -Miss #5 Nov. 2,1993 Bentazon 0.3
Mar. 29, 1994 no detection
CH #4 Nov. 22, 1993 Fluometuron 0.5
1 Mar. 29, 1994 no detection
Poin #1 Dec. 6, 1993 Bentazon 0.2
Mar. 29,1994 no detection
1 Wood #7 May 23, 1994 Bentazon 55
June 29, 1994 Bentazon 66
Fluometuron 0.4
i 1 July 27,1994
inside Bentazon 78
outside Bentazon 69
1 May 15, 1995 Bentazon 21
Oct. 12, 1995 Bentazon 38
I Jan. 12, 1998 Bentazon 11.35
Apr. 23, 1998 Bentazon 16.50
Wood #9 May 24, 1994 Bentazon 25
I Acifluorfen 1 .7
Fluometuron 0.9
June 29, 1994 Bentazon 88
1 Acifluorfen 8.6
Fluometuron 0.8
May 15, 1995 Bentazon 37
I Acifluorfen 6.8
Fluometuron 0.4
Oct. 12, 1995 Bentazon 26
1 Acifluorfen 4
Sep. 27, 1997 Bentazon 2.73
Aciflurofen 1.58
1 Wood #11 Jul. 26, 1994 Metolachlor 13
Feb. 20, 1995 Metolachlor 11.5
July 10, 1996 Metolachlor 7.1
1 Sep. 25, 1998 Metolachlor 4.42
I
1 3
I
1
Table 2. Pesticide Detections durin Phases I-V continued .*
1 Wood #25 Sep. 15, 1994 Bentazon 4.4
Feb. 20, 1995 Bentazon 1.9
June 18, 1997 Bentazon 0.34
1 Wood #26 Sep. 15, 1994 Bentazon 1.5
Feb. 20, 1995 Bentazon 0.9
June 18, 1997 Bentazon 0.55
I Wood #29 Sep. 29, 1994 Metribuzin 0.4
Feb. 20, 1995 Metribuzin 0.4
I. Wood #34(PB) Feb. 2~~~S;9~ Alachlor 1.5
May 15, 1995 Bentazon 1.5
1 Acifluorien 0.5
Pulaski #14 Jun. 19, 1995 Acifluorien 27
Bentazon 135
1 Fluometuron 24
Metribuzin 4
Sep. 28, 1995 Acifluorien 11
1 Bentazon 57
Fluometuron 19
Metribuzin 2
I Feb. 18, 1996 Acifluorien 9.3
Bentazon 58
Metribuzin 1.3
1 June 18, 1997 Aciflurofen 30.0
Bentazon 92.3
1 Monroe #1 Mar. 28, 1996 Acifluorien 148
Bentazon 97
Apr. 17, 1996 Acifluorien 180
1 Bentazon 103
June 17, 1996 Acifluorien 374
Bentazon 1451 Jan 12, 1998 Aciflurofen 58.8
Bentazon 152
May 8, 1998 Aciflurofen 14.3
1 Bentazon 137
Clay #2 July 29,1997 Bromacil 1.66
Sep. 23, 1997 Bromacil 1.85
1 Clay #7 Aug. 13, 1997 Aciflurofen 1.70
Sep. 24, 1997 Aciflurofen 0.95
1 *Phase VI detections shown in bold face type.
1
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" for monitoring of ground water for pesticides in those areas of the state found to be
1 most vulnerable.
,
, 1 To identify the areas where the ground water is vulnerable, a vulnerability map for the
~!:i Arkansas Delta was developed using a combination of pesticide DRASTIC and
1 pesticide use information. DRASTIC (Aller, et al., 1987) is a method for determining
~ areas sensitive to ground-water contamination developed for EPA.
,,'"I ,: DRASTIC determines ground-water sensitivity to contamination based on seven
, factors:
1 Qepth to Ground Water
net Becharge
1 ~quifer media
Soil media
Iopography
I 1 Impact of the vadose zone, and
hydraulic .G.onductivity
1 The Arkansas Soil and Water Conservation Commission (ASWCC) coordinated
development of the vulnerability map for Arkansas (Fugitt, 1992). For this purpose
1 estimates of pesticide use in the various counties was provided by the Arkansas
Cooperative Extension Service (CES).
I With the Arkansas State Plant Board (ASPB) as lead agency, monitoring under the
SMP began in September, 1992. Five phases of monitoring have been carried out,
prior to this phase. As Table 2 shows, 14 of the 231 wells tested prior to Phase VI were
I found to be contaminated. With completion of Phase VI the number has risen to 16
contaminated wells.
1 III. The Study Area.
Thirty-one new wells were sampled during Phase VI. These were collected in five
1 counties. Two of these counties, Mississippi and Poinsett, had been sampled during
Phase II, but at that time the detailed vulnerability maps now in use were not available.
1 For this reason, several "hot spots" in Mississippi County and one larger "hot spot" i.n
Poinsett County had not been sampled before. Three new samples were collected In
Mississippi County near the Mississippi River. All three of these "hot spots" turned out
1 to be areas wh~re very few shallow wells were a~ailable for testing. As a whole very
few people live In these areas and most who do live there have rural water.
Nonetheless, it was possible to get samples either within or very near all three areas.
1 The area in Poinsett County surrounded the small town of Truman. For Phase VI, one
, 5
I
~,,;,
"I
c
sample was drawn just southeast of Truman and a second came from just west of
.1 Truman.
:',
Clay County was the location of 15 of the wells sampled. Clay County is in
1 northeastern Arkansas, adjacent to Missouri on both its northern and eastern
boundaries. The county is cut from north to south by Crowley's Ridge with farm land on
both sides. The most vulnerable areas of the county lie between Crowley's ridge and
~I the St. Francis River, the state line between Arkansas and Missouri. All the Clay
.':~: County samples were taken in this area. Rice and soybeans are the two largest crops
'11'1 .in. Clay County followed. by ~o~n a.nd cotton. The fa:m land is typical of the Delta region
with most of the population living In small towns while farm and rent houses are widely
~W;.. scattered.
,,'
",'I Just south of Clay County is Greene County. It also borders the Missouri boot heel and
.is quite similar in geography and cropping to Clay County. Five of the six samples
1 collected in Greene County came from the area between Crowley's Ridge and the St.
Francis River. One sample was drawn from a well in the western part of the county
which contains a small area of vulnerability. On the whole there are fewer acres of
! 1 highly vulnerable land in Greene County than in Clay County.
Randolph County lies just of the west of Clay and Greene Counties. Once again rice
I and soybeans are the major crops. Slightly less than half of Randolph County is farm
land. The western part of the county rises up into the Ozark Highlands. The farm land
is divided from northeast to southwest by the Current River and the Black River runs
I across the south end of the county before turning south into Lawrence County.. Five
wells were sampled in Randolph County all in the vicinity of the Black and Current
I Rivers.
Figures 1 and 2 show the locations of wells sampled and detections in Mississippi and
I Poinsett, Counties respectively. These maps include samples taken during Phase VI
and during earlier phases. Figures 3,4 and 5 show the same information for Clay,
Greene and Randolph Counties. All of these samples are new.
I IV. Monitoring Results
Table 3 gives general information about all the wells sampled in Phase VI and results
for pH, conductivity, temperature and nitrate-nitrogen. It also indicates whether or not
.pesticides were detected. Table 4 is a listing of all the wells in which pesticides were
detected at the WQL. One column shows the concentration of the pesticide. The next
column indicates if the results were confirmed at the ASPB laboratory. For new
pesticide detections, the table also indicates if the detection has been verified by the
analysis of a second sample from the same well and what the official reporting status is
for the detection.
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II Seven wells where pesticides were detected, confirmed and verified during previous
monitoring phases were resampled during Phase VI. Generally, the concentrations ofI pesticides in these wells are decreasing. The concentration of bentazon in Wood #9
showed a marked decrease, 26 ug/L down to 2.73 ug/L, and aciflurofen in the same
well decreased from 4 ug/L to 1.58 ug/L. The metolachlor concentration in Wood #11
1 1 continued its slow decline, down from an original concentration of 13 ug/L in 1994 to
, 4.4 ug/L in the Phase VI sample. Slight declines in bentazon concentrations were
'. found in both Wood #25 and Wood #26.".~I" 
While the bentazon concentration is declining in Wood #7, the decline is not steady.
Twice in the past, the bentazon concentration has fluctuated. In 1994 the
I concentration seemed to be increasing slowly, from a low Of 55ug/l to a high of 78 ug/L.
In May, 1995 the concentration had dropped to 21 ug/L but rebounded in October,I 1995 to 38 ug/L. In April of this year the concentration was down again to 11.4 ug/L,
but by April it had rebounded slightly to 16.5 ug/L.
I Samples collected from Pulaski #14 in June, 1997 also showed increased
concentrations of both bentazon and aciflurofen since February, 1996. In 1996 the
bentazon and aciflurofen concentrations were 58 and 9.3 ug/L respectively, while the
I Phase VI sample resulted in 92.3 and 30 ug/L. The bentazon concentration is higher
, than any time since June, 1995 and the aciflurofen concentration is the highest ever.
There was a substantial rain (over 2 inches) in the Little Rock area two days before this
I sample was taken. This may indicate that pesticides in the soil are flushing into the
well. Unfortunately, WQL was unable to obtain further samples from this well. The
owner refused, both on the telephone and in person, to let us take additional samples..
I He is an elderly man in bad health and his wife died recently. It seems unlikely that he
will change his mind.
I In the past, analysis of samples from Monroe #1 indicated rising concentrations of both
" bentazon and aciflurofen. This well was sampled twice during Phase VI. The sample
i I taken in January, 199~ showed a marked decline in the aciflur~fen concentration, down
i to 58.8 ug/L from 374 In June, 1996. The bentazon concentration was 152 ug/L, about
i the same or slightly higher. When the well was sampled in May, 1998, aciflurofen had
I continued to decline, 14.3 ug/L, and the bentazon concentration also showed a slight
decline, 137 ug/L. When this well was sampled in January, 1998, barban was detected
at the WQL However, the ASPBL was unable to confirm this detection and no barban
I was found in the second sample taken. Barban is not being officially reported. The
Arkansas Soil and Water Conservation Commission's 319 ground water project is
planning to investigate this well.
I Of the 31 new wells sampled, only three had detectable levels of pesticide. Of these
only two are reported here as official detections. Analysis of the sample taken from
I Clay #2 on July 29, 1998 resulted in the detection of a small amount, 1.66 ug/L , of
bromacil, a pre and postemergence hebicide used on non-crop areas. Bromacil is
listed for regulation, but at the moment has no maximum contaminant level (MCL). The
1
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I bromacillifetime health advisory for an adult is 0.3mg/L or 300 ug/L The ASPB
laboratory (ASPBL) was unable to confirm this detection as 1.66 ug/L is below the
I laboratory's detection limit for bromacil.. However, a second sample w~s taken from t~e
well in September, 1997 and the analysIs showed 1.85 ug/L of bromacil. The bromacil
detection is being reported as an official detection. The amount of bromacil reported,
" I however, is so small that additional monitoring should be postponed for several years
at least.
I' Clay #7 was al~o sample~ in July, 1997. Results of the a~alysis showed 1.70 ug/L. of
aciflurofen. This amount IS too low for the ASPBL to confirm. A second sample was
taken from this well in September, 1997 which also showed aciflurofen at 0.95 ug/L. In
1 all previous cases w~en t.h.e ~QL detect~d aciflurofen at high enough le~~ls, ASPBL
confirmed the WQL Identification. For this reason and because the pesticide was
I detected in two separate samples, the aciflurofen detection is being reported as an
official detection
I Clay #9 was the third well in Clay County to show detectable levels of a pesticide. The
WQL detected what was identified as dacthal in two different samples from this well.
The concentrations detected were 36.9 and 21.6 ug/L. However, neither of these
I detections was confirmed by the ASPBL. In both cases the ASPBL did find peaks
eluting at approximately the time dacthal was expected to elute; but, with the much
greater certainty resulting from the use of GC/MS, the ASPBL was able to determineI that it was not dacthal. Therefore, this detection is not being reported as an official
detection and requires no action from the ASPB under the State Management Plan.
I Table 5. Nitrate Distribution. ,
"
I Concentration Number of Wells
(mg/L, NO3-N)
I less than 0.004 (below
detection limit) 7
I 0"004 to 0.99 12
I 1.0 to 4.99 13
5.0 to 9.99 6
I 10.0 or more 2
1 Total 40
I
16I
t
I Table 5 shows the distribution of nitrate in the 40 wells tested during Phase VI. The
MCL for nitrate in drinking water is 10 mg/L. Two wells, Clay #11 and Clay #14,
I exceeded the MCL with 10.5 and 11.9 mg NO3-N/L, respectively. A total of 21 wells, or
52.5%, had nitrate levels above 1 mg/L. This is a higher percentage than obtained in
the previous phases where about 30% of wells had elevated (greater than 1 mg/L)
I nitrate concentrations
V. Conclusions
" I .
;',., During this monitoring phase, 2 wells out of 31 new wells, 6.5%, had detectable levels
I of pesticides. This percentage is comparable to previous phases of monitoring where
6% of the wells tested had detectable levels of pesticides. Both of these detections
were at low levels, less than 2 ug/L. Neither of these detections requires the ASBP to
I take any action under the SMP, other than to schedule these wells for monitoring again
at some point in the future. There is nothing in these results to indicate wide-spread
pesticide contamination and no wells with severe levels of contamination were found.
I With the addition of these 31 wells to the list of wells tested during the monitoring
program, the total number of wells tested is 262 with 16 of them, 6.1 %, showing
I detectable levels of pesticides. Four of the 16 wells had negative verifications leaving
only 12 wells, 4.6%, with persistent contamination. As the monitoring program
continues, no evidence has been found to indicate that contamination resulting from
.I normal use of pesticides has occurred.
Twenty-one wells out of forty tested, 52%, had elevated nitrate-nitrogen levels. Sixty-
I seven of 228 wells, 30%, for which nitrate data were reported previously had nitrate
levels in excess of 1 mg/L. Even without applying statistical tests, this is obviously a
significantly higher proportion of wells with elevated nitrate. However, seven of the
I nine wells which were retested during this phase had elevated levels of nitrate-
nitrogen. Looking at just the 31 wells which were tested for the first time, 14 of them
I had elevated nitrate. In this case the p~rcentage is reduced to.45.%, still marke~ly
higher than earlier phases. No explanation can be offered at this time for why this
higher percentage occurred. Septic tanks and the normal use of commercial fertilizers
I are the most likely sources of this contamination. It is not possible to distinguish
between these two sources and the locations of most of the wells relative to septic
tanks is unknown. In some of the areas monitored, native nitrate may also be a factor.
I From the data in hand, there is no way to determine which sources are causing the
elevated nitrate levels.
I
I
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Introduction
I This appendix presents a summary of the pesticide and nitrate data collected
during Phase VI monitoring and all the associated quality assurance data including
I detection limit studies, competency results and all quality control checks. Figure 1 is a
listing of all the pesticides (and nitrate-nitrogen) analyzed in this project. Each
analyte is listed with the method of analysis and the Water Quality laboratory's
I detection limit for the pesticide. Data to support the detection limits are presented on
pages A110-119 of this report. Many of the pesticides in Figure 1 are new this year.
Therefore, the data establishing initial competence for these chemicals are also
I tabulated and reported here, pages A101-109.
Phase VI monitoring for pesticides was conducted as a series of eight distinct
1 batches or trips ("trip" refers to a sample collection trip). Samples for each trip were
collected over a period of one or two days. Separate aliquots of sample water were
I collected for each of five methods of pesticide analysis and for one nitrate-nitrogen
method. Sample aliquots for each method were extracted and analyzed as a group.
Quality control checks were done separately for each method for each trip. Thus the
I data and quality assurance information in this report are presented one trip at a time,
with each trip subdivided by method. Data and quality control information are listed by
trip and by method beginning on page A11. A brief summary of the monitoring data is
I given in the following section.
Data Summary
I Table 1 is a listing of all the sites sampled during this phase. For each site,
along with identifying information, results are given for pH, specific conductance,
I temperature, and nitrate. The~e is ~I~o a column indicat!ng if.pesticid.e~ were or were
not found in the well. Table 2 IS a listing of all the wells In which pesticides were
detected at the WQL. One column shows the concentration of the pesticide. The next
I column indicates if the results were confirmed at the ASPB laboratory. For new
pesticide detections a further column indicates if the detection has been verified by the
analysis of another sample from the same well. These data are also in the main body
I of the Completion Report. They are included here for those who might only read this
appendix.
I
I A1
1I FiQure 1. Methods, analytes and detection limits.
1 Method Analyte WQL_DL (ug/L)
1 EPA507 Alachlor 0.452
Ametryn 0.208
Atraton 0.381
; Atrazine 0.199
;;1 : Bromacil 0.543
Butachlor 0.655
Butylate 0.257I Carboxin 0.491
Chlorpropham 0.332
Cycloate 3.0161 Diazinon 0.093
Dichlorvos 0.560
Diphenamid 0.201I Disulfoton 1.160
EPTC 0.348
Ethoprop (Prophos) 0.255I Fenarimol 4.301
Hexazinone (Velpar) 0.482
Merphos 0.359I Metolachlor 1.025
Metribuzin 0.594
Mevinphos (Phosdrin) 0.190
MGK 264 0.844
1 Molinate 0.401
Napropamide (Devrinol) 1.359
Norflurazon 0.523
I Pebulate 0.466
Phenamiphos 0.445
Prometon 0.2611 Prometryn 0.211
Propazine 0.200
Simazine 0.122I Simetryn 0.861
Tetrachlorvinphos (Stirofos) 0.736
Tebuthiuron 0.916I Terbacil 3.874
Terbufos 0.012
Terbutryn 0.168I Triademefon 0.201
Vernolate 0.888
1
I
I A 2
-
I
I Figure 1. Methods, analytes and detection limits (continued).
1 Method Analyte WQL_DL (ug/L)
EPA515. Acifluorien 0.228
1 Bentazon 1.048
2,4-0 0.145
2,4-0B 0.814
I .OCPA(Oacthal) 0.104
Oicamba 0.376
3,5-0ichlorobenzoic acid 0.4941 Oichlorprop 5.302
Oinoseb 0.184
Pentachlorophenol (PCP) 0.085I Picloram 0.284
2,4,5- T 0.116
, 2,4,5- TP (Silvex) 0.059
I NPS4 Barban 0.329
1 Cyanazine 0.329
Oiuron 0.089
Fluometuron 0.104
Linuron 0.141
I Propanil 0.090
Propham 0.712
Swep 0.436
1 IMMUNOASSAY Aldicarb 0.200
, Carbofuran 0.050"':1 
EPA300 nitrate-nitrogen 0.004 (mg/L)
I
I
1
1
1
I
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1 Explanation of Quality Control Data
The major QA/QC concern of this study is to demonstrate an ongoing ability to
I detect small amounts of pesticides in various ground waters. For this it is necessary to
demonstrate that the methods are "in control." For each of the three major methods,
EPA507, EPA515 and NPS4, one or more lab fortified blanks (LFB) for each batch was
I .run along with the samples. For each LFB, a known amount of a surrogate compound
was added before extraction and a known amount of an internal standard was added
after extraction was complete. For a LFB to pass QC it had to show acceptable
1 recoveries for the surrogate and internal standard as well as for the analytes with which
it was fortified. If acceptable recoveries are not obtained for any of the analytes in a
LFB, everything must stop and the problems must be corrected. An acceptable lab1 fortified blank must be obtained before analyzing the samples of a current batch.
Figure 2 shows acceptable recoveries for surrogates, internal standards and analytes
as specified in the methods.
t For each trip, at least one Lab Fortified Sample Matrix (LFM) was analyzed for
each method. This is a check for matrix interference. Assuming the process is in
I control as indicated by good recoveries on an LFB and if the recovery for one or more
analytes in an LFM is outside the acceptable range, then the results for those analytes
in unfortified samples from the same matrix are labeled suspecUmatrix, indicating the
1 result is suspect due to matrix interference.
The non-fortified samples for pesticide analysis are also required to pass QC
I checks for surrogate and internal standard recovery. All results reported are reported
with percent recoveries for both the surrogate and internal standard. Any result
I associated with low recoveries on either the surrogate or the internal standard are
reported as suspect due to matrix interference.
I I In addition, at least one Lab Blank (LB) was ana.'~ed for each method for each trip. AllI 
results on the LBs are reported as part of the "trip QC. To be acceptable LBs mustI
have good surrogate and internal standard recoveries with no analytes detected.I 1 Results for field and machine duplicates are also reported
Two pesticides, aldicarb and carbofuran, were analyzed using immunoassay kits from
I Strategic Diagnostics Inc. (SOl). SOl recommended quality control checks were used
for these analyses. Four standards are run in duplicate. Each pair of standards must
have a coefficient of variation (CV) less than 10%. A control is run with each batch
I which must show a recovery between 80 and 120%. In addition to SOl
recommendations we also run a LFM which should show recovery between 70 and
130%. In some cases a duplicate LFM was also analyzed. In these cases, the CV
t between the duplicates should be less than 10%.
,
I
I A7
I.'1 Figure 2. Required recoveries for methods to be in control.
I Method Surrogate Recov. Int. Std. Recov. Analyte Recovs.
% % %
EPA507 70-130 70-130 70-130
I EPA515 60-140 70-130 60-140
NPS4 70-130 70-130 70-130
c'
I.
QC for nitrate-nitrogen results for each trip are reported with estimates of
I accuracy and precision in the form of percent recovery for a lab spike (90 to 110%
required) and percent relative standard deviation (%RSD<10% required) for two
duplicates analyzed with the batch.
I Summary of QA/QC
I Sampling procedures set out in the QAPP for this project were followed on all
sample collection trips, with one exception. (Clay # 12 well was not completely purged
due to a large pressure tank and the owner's request to conserve water). Sample
I bottles were thoroughly cleaned before use and appropriate preservatives were pipeted
into the bottles in the lab prior to each sampling trip. Samples were iced immediately
and kept iced until delivered to the lab. Sample custody forms were maintained
I through sample delivery and are on file with the records of this project. EPA holding
times for samples and extracts were met and samples and extracts were held in the lab
I at 4°C, or below, at all times. No detectable levels of pesticide were found in any of the
laboratory "blanks."
I The following paragraphs summarize the QA data on a trip by trip basis. Data
points which are reported as suspect for any reason, are itemized and discussed in
these trip summaries.
I Trip 1. All the data for Trip 1 have acceptable QA data. The LFB for EPA507 had an
internal standard recovery of 131% (130% required), but all the analyte recoveries
I were well within acceptable limits. The high level of bentazon in the Pulaski 14 sample
in EPA515 required that the sample extract be diluted and reanalyzed. Dilution's were
made at two levels, 1 in 5 and 1 in 10. When these dilutions were analyzed the
I surrogate recoveries were too high (156 and 183%), but the surrogate recovery on the
original, full-strength extract was fine (103%). In the carbofuran analysis for this trip,
duplicates spikes were run for the first time. The CV between the duplicate spikes was
I 12.86%, slightly higher than the required 10%. However, duplicate samples were also
run for carbofuran which resulted in a CV of 0.0%. On this basis, data for the whole run
was deemed acceptable.
I Trip 2. For EPA507 the field duplicates had a high (19.29%) field duplicate. This does
I not require the data to be reported as suspect as variation between two field duplicates
A 8
I
--
II could indicate real differences in the matrix water. Two of the EPA515 non-fortified
samples had high surrogate recoveries (Clay 2 =144% and Clay 4 =165%).
I Theoretically all the analytes for EPA515 should be reported as suspect, however, both
of these wells are non-detects for all the EPA515 analytes. A high surrogate indicates
I that we might have reported the results too high; obviously these results are not too
high. In the QA data for Carbofuran, the %CV for the spikes is too high (18.61 %),
however, recoveries for both spikes were fine as was the recovery of the controlI sample. No carbofuran was detected in any of the samples. I would worry about
" reporting a carbofuran concentration with this glitch in the QC but the non-detects are
real. The matrix spike was omitted during the Ion chromatograph for nitrate. However,
I a LFB was run with good ~ecoveries indica~ing that the process was under control when
the samples were run. Trip 2 QA data are judged acceptable and none of the results is
reported as suspect.
.I Trip 3. During the EPA515 analysis for Trip 3, Clay #10 was found to have a large,
unidentifiable peak that interfered with the surrogate peak. This resulted in reported
I surrogate recoveries of 9108% for the spike and 2367% for the non-fortified sample.
However, all the analytes in the spike had good recoveries and the results reported for
Clay #12 are considered acceptable. A similar problem was found in the analysis for
I Clay #13 (surrogate recovery =435%), but lacking any other data to help with the
decision all EPA 515 analytes for Clay #13 are reported as suspect due to matrix
interference. There were no detections in either of these wells. During the analysis for
I aldicarb, an out-of-range CV for the two spikes was reported (19.25%). All the rest of
, the QC points for this analysis were quite good and there were no aldicarb detections.
I I believe the aldicarb data for Trip 3 are acceptable as are the data for EPA507,
carbofuran and nitrate-nitrogen all of which had perfect QC.
I Trip 4. The EPA507 analysis for this trip was marred by high recoveries for all the mix
1 analytes. All four analytes in the mix had recoveries near 150%. Probably this was a
result of an incorrect spike. The LFBs for two of the mixes show that the process is in
I control. There were no detections of any of the analytes in question. This particular
QC problem does not raise suspicions that we might have missed a detection. All of
the QC for all of the other methods was perfect. All the trip four data are reported as
I acceptable.
Trip 5. The QC for Trip 5 was all fine except for one LFM in method NPS4. One of tvI/O
I LFMs for mix 2 had consistently high recoveries for all analytes. However, four LFBs
and two other LFMs were run with this batch with good results, all the surrogate
recoveries were good for the non-fortified samples and the results for the well in
I question were all non-detects. I believe that these four data points should be accepted,
as should all the other data from Trip 5
I Trip 6. Trip 6 also had one QC problem. During the analysis for carbofuran, the
reported CV for the duplicate field spikes was 13.94% (limit = 10%). This is not a
I required QC point. The required QC for this analysis is fine, the carbofuran data is
A 9
I
--
I
1 acceptable. In any case there were no carbofuran detections. However, this is the
third incident of not getting good comparability between field spikes on an
immunoassay test. This QC point was added to beef-up the QC beyond the
I manufacturer's criteria and no data is available for determining what is "acceptable."
Perhaps with the immunoassays a CV of 20% or less for spike duplicates might be a
1 more reasonable cutoff point.
Trip 7. All the QC data for Trip 7 are acceptable
I. Trip 8. For EPA507, the percent recovery for phosdrin in the LFM was 162%. As the
LFB indicated the method was under control, only the phosdrin result for Miss #16 is: 
1 reported as suspect due to matrix interference. QC for all the other Trip 8 data is fine
Overview. For all of Phase VI, 2772 items of pesticide data are reported. Of these, 14
1 data points ( al113 analytes for EPA515 in Clay #13 and phosdrin in Miss #16) areI 
reported as suspect due to matrix interference Over 99% of the pesticide data are
acceptable. As all the suspect data are non-detects, I personally do not believe any
1 data was lost. 100% of the 45 nitrate-nitrogen results are acceptable.
1
1
1
1
I
1
I
1
I
1 A 10
I
1
1 PHASE VI QC DATA TABLES
1 (TRIP BY TRIP)
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I.i 
I
1
I
I
I
I
I
I
I
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I
I A 11
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I
I PESTICIDE MONITORING PHASEVI, TRIP 1 -JULY 1997
METHOD 507
I WELLS: WOOD #25R2
I WOOD #26R2
WOOD #34R2
PULASKI #14R3
I :1: DETECTIONS: PULASKI #14 Metribuzin 1.845 ug/L
2.046 ug/L, 
I reported = 1.946 ug/L
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PESTICIDE MONITORING PHASE VI TRIP 2 -AUGUST 1997
I METHOD 515
1 WELLS: CLAY #1
CLAY #2
CLAY #3
CLAY #4
I- CLAY #5
CLAY #6
CLAY #7
I CLAY #8
DETECTIONS: CLAY #7 Acifluorfen: 3 runs 1.679 ug/L1 1.723 ug/L
1.682 ug/L
I reported= 1.695 ug/L
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980287 Clay #4 0.472
980288 Clay #5 2.206
I 980289 Clay #6 4.346
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QUALITY CONTROL
:
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980284 S BY ERROR
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1 PESTICIDE MONITORING PHASE VI TRIP 3 -AUGUST 1997
.METHOD 515'I 
WELLS: CLAY #9
CLAY 110
CLAY 111
I -CLAY 112
CLAY 113
CLAY #14
I DECTECTIONS: CLAY #9 Dacthal: 2 runs 37.003 ug/L
36.792 ug/L
I reported = 36.898 ug/L
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I PESTICIDE MONITORii-.JG PHASE VI TRIP 3 -AUGUST i 997
I METHOD NPS4
WELLS: CLAY # 9
1 CLAY # 10
CLAY # 11
CLAY # 12II .CLAY # 13
, CLAY, 14
I DETECTIONS: ONE
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I ARKANSAS STATE PLANT BOARD
NITRA TE-NITROGEN
PHASE IV -TRIP 3
I
980433 Clay #9 1 .485
980434 Clay #10 10.502
I 980435 Clay #11 0.825
I. 980436 Clay #12 0.208I
980437 Clay #13 < 0.004
I 980438 Clay #14 11.904
I
QUALITY CONTROL
: SPIKE RECOVERY
980433 1.485
I 980433 S 2.415
Spike 1.000
I %Recovery 93.00%
I DUPLICATE COMPARISON
980433S 2.415
980433SD 2.379
I %RSD -1.51 %
I
I
I
I
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I PESTICIDE MONITORING PHASE VI TRIP 4 -SEPTEMBER/OCTOBER 1997
METHOD 507
1 WELLS: CLAY'2R1
I CLAY 19R1
I CLAY'7R1I .CLAY'15
! POIN #12
, POIN 113I WOOD 111 R~
WOOD 19 R Lt
-
(
~j"1 DETECTIONS: CLAY'2R1 Bromazil: 2 runs 1.841 ug/LI: 1 .863 ug/L
'0'
"2.1 repOr1ed = 1.852 ug/L
,\ WOOD 111 Metolachlor: 2 runs 4.378 ug/L
: 4.46 ug/L
i" I..
, repor1ed = 4.419 ug/L
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1 PESTICIDE MONITORING PHASE VI TRIP 4 -SEPTEMBER/OCTOBER 1997
METHOD 515
I WELLS: CLAY #2R1
CLAY #9R1
CLAY #7R1I .CLAY #15
POIN #12
POIN #13I WOOD #11 R~
WOOD #9 R'1
1 DETECTIONS: CLAY #9R1 Dacthal: 3 runs 21.649 ug/L
21.805ug/L
21.257 ug/L
reported = 21.570 ug/L
1 CLAY #7R1 Dacthal 1 run I ~ +p '",reported = 0.079 ug/L -below detection limit f /Y'O JUt6"\-- c 1 )
1 Acifluorfen: 1 run
reported = 0.949 ug/L
I WOOD #9 Acifluorfen: 1 run
reported = 1.576 ug/L
I Bentazon: 1 run
reported = 2.726 ug/L
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NITRA TE-NITROGEN
I PHASE IV -TRIP 4
I
980723 Clay 9R1 1.748
, I oCt' 980724 Clay 7R1 1.751
980725 Clay 15 4.198
980726 Pain 12 3.988!
I 980727 Pain 13 0.685
980728 Wood 11 R3 0.001
980729 Wood 9R4 5.177
I
QUALITY CONTROL
: SPIKE RECOVERY
980722 0.874
I 980722 S 1.819
Spike 0.980
I %Recovery 96.41 %
I OUPLICA TE COMPARISON
980722S 1.819
980722 SO 1.816
I %RSO -0.17%
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1 PESTICIDE ~10NITORING PHASE VI TRIP 5 -JANUARY 1 998
METHOD 515
1 WELLS: WOOD #7 R5
MON #1 R3I
I .DETEC7iOr~S: WOOD #7 R5 BentaLon: 3 runs 10.819 ug/L
12.1 15 ug/L
11 .101 IJg/L
I
I reponed = 11.345 ug/L
1 ~.-10N 11 R3 Bentazon: "! ~uns 150.51 uy/L
152.465 ug/L
152.675 ug/l.
152.565 ug/l.
I reponed = 152.05 ug/L
1 Aciftuorlen: 4 runs 61.702 ug/L
58.933 ug/L
58.258 ug/L
I 56.368 ugfL
reponed = 5882 ugiL
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11 ARKANSAS STATE PLANT BOARD
NITRATE-NITROGEN
I PHASE IV -TRIP 7
1 983064 Rand 1 < 0.004
983065 Rand 2 0.031I -983066 Rand 3 0.067
, 983067 Rand 4 5.971
983068 Rand 5 < 0.004
I 983069 WOOD 7R6 <0.004
I
QUALITY CONTROLi":
SPIKE RECOVERY
I 983064 0.003
9830645 0.930I Spike 0.980
%Recovery 94.53%
I DUPLICATE COMPARISON
9830645 0.930
I 983064 SD 0.945
%RSD 1.67%
I
1
I
I
I
A 90
I
I
I PESTlODE MONITORING PHASE VI- TRIP 8 -MAY. 1998
1 METHOD 507
WELLS: MONROE 1 R4
I MISS 16
MISS 17
MISS 18
I ' DETECTIONS: NONE
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NITRA TE-NITROGEN
i 1 PHASE IV -TRIP 8
I
I 983279 Monroe #1 R4 5.463
983280 Miss # 16 0.008
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983282 Miss #18 0.593
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I
QUALITY CONTROL
:
SPIKE RECOVERY
I 983279 5.463
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I Spike 0.980
%Recovery 109.86%
I OUPLICA TE COMPARISON
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I 983279 SO 6.552
%RSO 0.19%
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